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It has been demonstrated that high fields render the semimetal bismuth sufficiently transparent at far-infrared frequencies to study effects not previously seen in reflection experiments. The frequency interval lO--400cm -1 was explored at fields up to I00 kG using Fourier transform spectroscopic techniques and 3 He-cooled bolometer detectors, and samples were cooled to liquid helium temperatures. Transmission was observed in all three

INTRODUCTION
It has been pointed out by Buchsbaum and Gait I that Alfvrn waves, first proposed to explain certain phenomena in astrophysics, 2 could also propagate in solid-state plasmas such as bismuth. This has led to several investigations of Alfvrn wave propagation in bismuth, primarily at microwave frequencies, a but also at megacycle frequencies. 4 Alfvrn waves have also been studied in antimony s and graphite. 6
The lack of similar experiments at far-infrared frequencies can be presumed to stem from some or all of the following difficulties: (1) Microwave results suggested that the required condition ogT >> 1 would not be met at higher frequencies ; (2) the Alfvrn wave theory restricts itself for simplicity to frequencies much lower than that of the lowest cyclotron resonance; (3) experiments at far-infrared frequencies are hampered by a dearth of strong sources.
Nevertheless, some transmission studies have been carried out on bismuth at far-infrared frequencies. Boyle and Brailsford 7 have carried out zero-field and low-field investigations at frequencies above 150 cm-1, using samples less than 0.05 mm thick. Burgiel and Hebel 8 have explored transmissionin the trigonal direction of bismuth in the frequency range 13-85 cm-t at fields up to 50 kG, using samples up to 0.02 mm thick. Carter and Picard 9 have used microwave techniques at 20 cm-~ to study transmission in fields up to 60 kG, again in the trigonal direction, but using samples up to 2 mm thick. Only the last of these experiments gave an indication that higher fields would result in greatly improved transmittance at far-infrared frequencies.
While carrying out reflection measurements on a sample of bismuth we found that increasing the magnetic field above 10 kG produced a 13 ~o drop in the reflected power. This prompted an attempt to measure the transmission through the 3-mm sample, and the result was a spectrum rich in details as well as interesting in itself. 1° This success was followed by a series of transmission experiments on samples of all orientations and thicknesses at fields up to i00 kG. The results of these measurements constitute the subject of this article.
Sections 2 and 3 describe the details of the instrumentation and methods used in these experiments. Section 4 reviews what is known about the electronic structure of bismuth, including the changes brought about by the application of a large, uniform, static magnetic field. Section 5 is devoted to the general theory for electromagnetic radiation propagating through an anisotropic plasma such as bismuth, without making the simplifying approximations used in the Alfvrn-wave limit. Section 6 is a presentation of the various results of our investigations in terms of this theory.
